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株 NXZ-05 经过 ITS 分子鉴定，确定为拟茎点霉 Phomopsis(Sacc.) Bubak。以
PDA, Czapek 及 GPY 为培养基，对菌株 NXZ-05 进行培养基选择后，选择 PDA
进行琼脂表面发酵，对其次级代谢产物展开了初步的研究，从中分离到 8 个纯化
合物。经过结构解析，确定 T1 为 multiplolide A ， T3 为 8-O-acetyl 
5,6-dihydro-5,6-epoxymultiplotide A，T5 为 8-O-acetyl multipolide A，T13 为
5,6-dihydro-5,6-epoxymultiplotide A，T17为3,4-deoxy-3,4-did ehydromultiplod- 
ide A，它们均属于十元环内酯类化合物；T30 为 methyl (4E)-6,7,9-trihydr 
oxy-4-decenoate，T31 为(4E)-6,7,9-trihydroxy-4-decenoic acid，T30，T31 属
于不饱和脂肪酸类化合物；T20 为过氧麦角甾醇。经过 CA 检索，除 A1 和 T20
外，其余化合物 T3，T5，T13，T17，T30，T31 为新化合物。 
对分离到的 8 个纯化合物进行了乙酰胆碱酯酶抑制活性、抗菌、抗肿瘤、抗
氧化等生理活性测试。T5 具有显著的乙酰胆碱酯酶抑制活性，其 IC50 为
5.7 μmol/L，稍弱于 AD 治疗药物加兰他敏；此外，T5 没有明显的细胞毒性。T1，
T3，T5，T13 对结核分支杆菌有较好的抗菌活性，它们对该菌株的 MIC 均为 25 
μg/mL；但是，对其它试验指示菌――白色假丝酵母、啤酒酵母、大肠杆菌、枯
草芽孢杆菌和金黄色葡萄球菌却没有明显的抗菌活性。T1 和 T20 具有一定的抗
肿瘤活性，T1 对细胞株 Raji 的 IC50为 0.5 μmol/mL，T20 对 Hela 的 IC50为 0.1 
μmol/mL。上述化合物均没有抗氧化活性。 




































Endophytes, a rich source of bioactive products, are one of the hot topics of 
research owing to their potential interesting and biological activities. Because of its 
unique living environment, endophytic fungus may produce special metabolites with 
unusual chemical structure to adapt the living condition. And a lot of bioactive 
metabolites have been derived from endophytic fungi.  
Camptotheca acuminata, a medicinal plant specifically distributed in China, is 
rich in the anticancer compound camptothecin, with the highest distribution in the 
new leaf of up to 0.4%.  In such a special living environment, special endophytic 
fungi may exist. Meanwhile, endophytic fungi in C. acuminata may take part in the 
synthesis or transformation of camptothecin.  Therefore, it is important to study 
bioactive components of the endophytic fungi isolated from C. acuminata.  
Secondary metabolites from endophytic fungus NXZ-05, which was isolated 
from the pharmaceutical plant, Camptotheca acuminate, were observed in this study. 
After comparing the bioactivities of the extracts cultivated in PDA, Czapek and GPY, 
Solid-state fermentation was performed on strain NXZ-05 with PDA media for 14 d at 
25 oC. Employing different isolation and purification methods, eight compounds were 
obtained. In this work, we report the isolation, structure elucidation and bioactivities 
of the eight compounds, six of which were new (T3, T5, T13, T17, T30, T31). The 
strain NXZ-05 was identified to be Phomopsis sp. according to its ITS sequence of 
rDNA (ITS1-5.8S-ITS2). In the eight compounds, five of them belonged to 
ten-membered lactones(T1, T3, T5, T13, T17) , T1 was multiplolide A，T3 was 
8-O-acetyl 5,6-dihydro-5,6-epoxymultiplotide A，T5 was 8-O-acetyl multipolide A，
T13 was 5,6-dihydro-5,6-epoxymultiplotide A and T17 was 3,4-deo xy-3,4-didehyd- 
romultiplodide A. Two of the eight compounds belonged to unsaturated fatty acid 
[T31: (4E)-6,7,9-trihydroxy-4-decenoic acid; and T30, the methyl ester of T31, met- 
hyl (4E)-6,7,9-trihydroxy-4-decenoate]. And T20 was ergosterol peroxide. 
All compounds were studied for their bioactivities, including AChE inhibitory 















inhibitory activity against AChE with the IC50 value at 5.7 μmol/L compared with the 
positive control galanthamine (with the inhibitory rate 94.8％  at 2.5 μg/mL). 
Compounds T1, T3, T5 and T13 showed moderate antimicrobial activities against 
Mycobacterium tuberculosis with the MIC values at 25 μg/mL, while no evident 
antimicrobial activities against Candida albicans, Saccharomyces cerevisiae, Bacillus 
subtilis, Escherichia coli, Staphlococcus aureus were shown. T1 and T20 exhibited 
moderate anti-tumor activity against Raji and Hela cell line with the IC50 value at 0.5 
μmol/mL and 0.1 μmol/mL, respectively. None of the compounds showed 
antioxidant activities. 
Furthermore, we compared the broth of NXZ-05 cultivated in GPY、YES、GPM、
PD and Sabouraud with submerged fermentation. And the broth of GPY exhibited the 
most distinct antitumor activity with the inhibitory rate 99.4％ at 50 μg/mL against 
Raji cell line compared with the inhibitory rate less than 40% for the rest broth. 
Our study indicated that metabolites from strain NXZ-05 were worth to be 
researched in-depth. Compound T5 had the potentiality to be a leading compound of 
new drug for Alzheimer’s disease therapy. 













厦门大学硕士论文：抗癌药用植物喜树内生真菌 NXZ-05 菌株的次级代谢产物研究 
 
 1
前   言 
1. 植物内生真菌及其代谢产物的研究进展 
1.1 研究背景 
自从 1928 年，弗莱明从点青霉(Penicillium notatum)中分离出青霉素，开辟
了从微生物的代谢产物中寻找治疗动、植物疾病的生物活性化合物的新时代。 
现在，有约 40％的处方药以天然产物为基础。在美国食品与药物监督局
（FDA）注册的化学产品中有 49％是天然产物及其衍生物；在 1989 年至 1995
年间，连生物制剂在内有 60％的新药（包括准新药）来源于天然产物；在 1983
年到 1994 年间，超过 60％的抗肿瘤药物和约 78％的抗菌新药来源于天然产物










































































































































前景 [24]。分离自同一内生菌的一种新酰胺生物碱 (cryptocin) 对稻瘟病菌
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